Canonical nuclear factor kappaB pathway inhibition blocks myeloma cell growth and induces apoptosis in strong synergy with TRAIL.
Intrinsic activation of nuclear factor kappaB (NF-kappaB) characterizes various hematologic malignancies. In this study, we specifically address the role of NF-kappaB blockade in mediated antimyeloma activity using the IkappaB kinase-2 pharmacologic inhibitor, AS602868. Human myeloma cell lines (n = 16) and primary myeloma cells (n = 10) were tested for their sensitivity to AS602868 in terms of proliferation and apoptosis. Both in vitro and in vivo experiments were conducted. Functional mechanisms regarding the apoptotic pathways triggered by AS602868 were studied. The potential proapoptotic synergy between AS602868 and tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) was also evaluated. Our results show that AS602868 efficiently targeted the canonical NF-kappaB pathway in myeloma cells and potently inhibited their growth in inducing apoptosis through Bax and caspase-3 activation. AS602868 also induced apoptosis in primary myeloma cells even in the presence of bone marrow mononuclear cells. Moreover, the IkappaB kinase-2 inhibitor targeted the paracrine effect on the bone marrow environment. Indeed, it decreased the intrinsic and myeloma-induced secretion of interleukin-6 from bone marrow stromal cells. In addition, AS602868 inhibited myeloma cell growth in the MM.1S xenograft myeloma model. Of particular interest, AS602868 strongly increased myeloma sensitivity to TRAIL in blocking TRAIL-induced NF-kappaB activation and in decreasing the expression of antiapoptotic proteins such as cFLIP and cIAP-1/2. Taken together, our data point out the interest to inhibit the canonical NF-kappaB pathway in myeloma and clearly encourage clinical evaluation of novel therapies based on targeting NF-kappaB, especially in combination with TRAIL.